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ABSTRACT

BACKGROUND: Management of chronic AchillesTendon (AT)
ruptures is a challenge, especially in the presence of large gaps.
Different methods have been described to overcome tendinous
defects, however, no consensus has been reached.

MATERIALS AND METHODS: Between August 2010 and
January 2013, 12 patients with chronic Achilles tendon ruptures
with a gap between the ruptures ends more than 5 cm were treated
with free Semitendinosus Tendon (ST) autograft through a small
incision centered over the proximal stump of the Achilles tendon.
The mean follow up period was 20 months. Range (14-25 months).
Patients were prospectively evaluated using AOFAS score and
SPSS software for statistical analysis.

RESULTS: The overall results were excellent according to the
American orthopaedic foot and ankle society (AOFAS) hind foot
score. There were no wound complications and all patients had
better functional improvement than the pre operative condition.
CONCLUSION: Less invasive AT reconstruction with free ST
autograft is successful in restoring the functional integrity of
chronic AT ruptures with good functional improvement and without
notable wound complications.
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INTRODUCTION

Management of chronic AT rupture is controversial. Direct repair
or approximation of the tendon ends is usually difficult if not
impossible in many situations. Various techniques were described
for reconstruction of chronic AT ruptures. To overcome the gap
between the ruptured ends many techniques were described:
V-Y advancement of the gastrocnemius soleus, turndown flaps,
local tendon transfer as peroneus brevis or flexor hallucis tendon
transfer!l, as well as biological grafts®? and synthetic grafts®®. The
commonly encountered complications of these techniques are
related to wound dehiscence, weakness of the ankle plantar flexion
and limited ankle dosiflexion™.

In this article a technique for less invasive reconstruction using
autogenous free ST graft is described and the results are reported.

MATERIAL AND METHODS

In the period between August 2010 and January 2013, 12 male
patients with chronic AT ruptures had less invasive reconstruction
of the AT using free autogenous ST. The mean patients’ age was
39 years old, range (18 to 46). The underlying etiologies for AT
rupture varied. Six patients had spontaneous AT rupture; they had a
past history of previous local steroid injection. Five patients had AT



Ebied AM et a/. Less invasive achilles tendon reconstruction

Figure 1 Pre operative MRI of one case.
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on graft delivered from a mini incision.

Figure 3 Incision over the proximal stump of Achilles tendon.

rupture due to direct blow to the posterior aspect to the distal part of
the leg. One patient had open tendon cut by a sharp instrument and
was missed for 5 months.

All patients included in this study presented after a mean period
of 17 weeks from the time of AT rupture (Range 6-23 weeks).
Patients included in this study had a gap at the site of AT rupture >
5 cm between the tendon ends and 4 patients were diabetic.

All patients had an abnormal gait. Weak or no foot propulsion
during mid stance phase of the gait cycle, reduced planter flexion
power and inability to stand on the tips of the toes with single
leg heel rise were observed in all patients preoperatively. These
functional deficits compromised patients’ daily life activities.

The gap was felt at the site of rupture. There was a lack of ankle
planterflexion when the calf was squeezed in all cases (Positive
Thompson test). Measurement of calf muscle circumference was
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Figure 4 The tendon graft passing through the calcanean tunnel.

referenced by the healthy side. The circumference of calf muscle
of the healthy side at its maximum diameter was measured and
the distance from this site till the head of fibula was estimated.
On the injured side, calf circumference was measured at the same
distance from the head of the fibula. the difference between calf
circumference in both sides was considered a measure of calf
muscle atrophy!®.

MRI examination of the ruptured tendon was performed for all
patients to clarify the magnitude of the defect in the tendon (Figure
1). Patients’ ankle function was prospectively evaluated using the
American Orthopaedic Foot and Ankle Society ankle-hindfoot
scorel®’ (AOFAS). Statistical analysis was performed with SPSS
statistical software . Paired t test and spearman's correlation were
used.

All procedures were performed under spinal anaesthesia in the
prone position with tourniquet applied to the upper thigh. ST was
harvested through a small transverse incision made directly over
the tendon at the back of the knee!”\. After skin incision the tendon
sheath was opened longitudinally and the tendon was delivered
from the wound (Figure 2). Using an open stripper the tendon was
harvested then the stripper was introduced again but in reversed
direction to detach the tendon from its insertion at the upper medial
surface of the tibia after splitting the fascial connections between
the tendon and the gastrocnmeius fascia. Fleshy muscle fibers were
removed and preparation of both ends of the tendon by applying
web stitches using No. 2 Ethibond sutures was performed.

A straight longitudinal incision was made slightly medial to the
midline centered at the proximal stump of the AT, the end of the
proximal stump was freed from adhesions and scar tissues and tied
with stay sutures to facilitate approximation and traction on the
tendon ends (Figure 3).

A transverse tunnel was prepared across the calcaneus close to
the original AT insertion and parallel to the ankle joint line using 5
mm drill bit. The ST graft was passed through this tunnel (Figure 3,
4).

The two ends of the ST graft were then passed under the skin
to run parallel to the AT and delivered proximally medial and
lateral to the AT. Both ends of the ST graft were weaved through
the proximal stump of the TA in opposite directions, then fixed to
the AT using non-absorbable sutures (Ethibond No. 2). Each band
of the ST graft was re-sutured to itself and the to the other end of
the graft (Figure 5). Sutures were tied while the ankle joint was
in 10 degrees of plantar flexion and slight tension of the tendon
was accepted. Having fixed the ST graft the ankle joint was taken
through full range of motion to ensure stability of the sutures and



Figure 5 The graft is sutured to the proximal stump of Achilles tendon.

Figure 6 Achilles tendon sheath and skin is closed.
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ability to regain ankle ROM postoperatively.

Soft tissues around the tendon were closed in layers from the
tendon sheath to the skin (Figure 6). Below knee splint was applied
with the ankle in 20 degrees of planter flexion for six weeks after
that it was removed and gradual weight bearing was allowed with
high heel orthosis for another 6 weeks. Prophylactic medications
against venous thrombo- embolism were used in all patients.
Following cast removal a rehabilitation program was carried out by
specialized physical therapist for improving ROM of the ankle and
leg muscle strengthening.

RESULTS

The mean follow up period was 20 months, (Range 14 - 25
months). None of the patients was lost from the follow up with a
minimum follow up at 14 months postoperatively.
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Figure 7 Relation between calf muscle circumference and duration of
injury.

Spearman's rho Correlation Change in Circ
r P Sig
Duration from injury -0.637 0.026 S

1: Correlation coefficient; P: P value; Sig: Significant.

Calf muscle circumference t Pvalue Sig

Pre post
Mean + SDinCm 375%1.7 425+33 -8292 <0.001 HS

P < 0.05 = significant. P <0.001 = highly significant.

AOFAS Score t

pre post
Mean + SD 42+5.6 89+5.2 -28.539
P < 0.05 = significant. P <0.001 = highly significant.

P value Sig

< 0.001 HS

There were considerable improvement in pain and walking
distance in all patients. After six months no walking aid was used
by all patients, After nine months tip toe standing with single leg
heel rise on the operated side was possible in all patients.

There were still some limitations in function . Two patients
(16.6%) had failed to achieve normal gait due to persistent
limitation of ankle doriflexion. These two cases had less than 10°
of dorsiflexion beyond the neutral position while the knee is in
90° flexion. Three patients (25%) were unable to return to original
career.

Persistent calf muscle atrophy was noted in four cases (33%).
The mean pre operative calf diameter was 37.5 cm (Range 35.5 -
41). The degree of atrophy was proportional to the time elapsed
from the initial injury (Table 1 and Figure 7). The mean post
operative calf muscle diameter was 42.5 cm (Range 38 - 47) (Table
2).

Despite of these functional limitations there was better functional
improvement in all cases as compared with the pre operative
condition.

The AOFAS had markedly improved as compared to the pre
operative values (Table 3) . The mean Pre op score was 42 (Range:
38- 57) while the mean post operative score one year after surgery
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was 89 (Range 75 - 94). (Figure 8).

There were no recorded complications related to the surgical
wounds of both the graft harvesting site or over the Achilles tendon.
There were no tendon re-ruptures throughout the follow up period.

DISCUSSION

The AT is the strongest tendon across the musculoskeletal system,
meanwhile, the most frequently ruptured one®. It is not uncommon
for patients to present with chronic or neglected rupture of the AT
that results in retraction or a gap between the degenerated tendon
ends which makes direct repair impossible or may be achieved with
an unacceptable tension at the suture line interfering with proper
healing of the tendon'..

There is controversy in the literature on the most efficient way
for reconstruction of the AT and overcoming the defect between
the tendon ends. Some techniques depend on lengthening of the
proximal stump to approximate the ends for direct repair with or
without augmentation!'®'!) while others depend on bridging the gap
between the ruptured ends!'>'4,

Open surgery with sliding V-Y flaps of the gastrocnemius soleus
has been suggested. It usually results in weakness of ankle plantar
flexion in addition to many other complications related to delayed
wound healing or necrosis of the skin edges!'>'®\. The permanent
change in the ratio between the tendon and muscle length is a major
disadvantage of that technique!'”.

The tendon of flexor hallucis longus is used to bridge a large
AT defect!” but loss of push off from the big toe is the major
disadvantage of that technique!'?), other local tendon transfer
techniques were described as peroneus brevis transfert'” however the
potential weakness of eversion was observed with that technique!'.

Similarly, turn down flap is used to reconstruct or augment
repair in cases of chronic AT tendon ruptures. Many authors
had successful results with that technique!'”?", however the
long incision and the extensive dissection increase the rate of
postoperative wound complications®'!,

In this series a technique for less invasive reconstruction of the
tendon has been presented. The advantages of this technique are the
minimal soft tissue affection and the biologic reconstruction of the
AT using autogenous graft. This has been reflected on the functional
recovery and the minimized incidence of complication comparative
to other techniques.

Less invasive approaches are particularly encouraged in presence
of certain disorders that jeopardize the peripheral circulation
and consequently wound healing in the lower limb like diabetes
mellitus, varicose veins and peripheral ischemia. In these conditions
the incidence of wound complications is higher than cases done
with a less invasive approach!??!, The less invasive technique
preserves the skin integrity over the area most liable to wound
breakdown so it is recommended in these conditions.

In this series the autogenous ST graft has been employed to
provide a biologic filler and aid in the repair of the AT. Additionally,
harvesting this tendon leads to negligible donor site morbidity!.

The use of ST free graft to connect the proximal AT stump with
the calcaneus bypassing the Achilles tendon defect has special
importance in some conditions. In cases of AT injuries close to its
insertion (zone I) the distal stump would be short for direct repair .In
cases of Achilles tendon rupture with pre existing tendon pathology
as tendinosis where the ruptured tendon ends become unhealthy for
direct repair, in this case bridging the defect and bypassing the distal
stump with ST becomes more suitable.
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Another preferred situation for the use of less invasive free
semitendinosus grafting technique is tendon rerupture after direct
repair. It is better not to re-incise the same long scar and use a less
invasive approach, also the AT ends will be scarred and fibrosed
and a large gap will be created after debridement interfering with
direct repair.

CONCLUSION

Less invasive Achilles tendon reconstruction with free ST autograft
is successful in restoring the functional integrity of the tendon in
cases of chronic Achilles tendon ruptures with large defect. It can
be done without wound complications and negligible donor site
morbidity. This technique is particularly useful in cases of tendon
re-ruptures and cases with high risk of post operative wound
problems.
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